Abstract. Prototheca organisms were observed in both eyes of a collie dog. The dog was blind, and the vitreal space of each eye was filled with gray-white material. Nongranulomatous endophthalmitis was seen in both eyes and in one eye posterior synechia and hemorrhage were observed. The retinas were totally detached by exudate. Various amounts of exudate consisting mostly of protothecal cells were present within and above the choroid. Also, exudate teeming with organisms was attached to the choroidal aspect of the detached retinas. In one eye infection extended into and about the optic nerve.
. This report describes a natural case of bilateral ocular protothecosis in a dog.
Case History
A totally blind 5 %-year-old male, Rough Coat Collie was presented for examination. The dog had been confined to a fenced yard from puppyhood, and animal contact included squirrels and other wild creatures. No disease was observed prior to the onset of blindness. The right eye in which the scleral vessels were congested had evidence of vitreal hemorrhage, and the iris was bound to the anterior capsule of the lens, producing iris bombC. The intraocular pressure was 29.0 mm/Hg. The left eye had no signs of acute inflammation. A complete retinal detachment appeared of long standing. In this eye, an area of corneal dystrophy occurred in the upper right-hand quadrant. The intraocular pressure was within the normal range. The dog was killed by an overdose of nembutal, and the eyes were removed and placed in 10% buffered formalin for fixation.
Methods
Calottes were removed from the eyes, the central part photographed and processed for paraffin embedment, cut at 6 pm, and the sections stained with hematoxylin and eosin. Selected sections were also stained by alcian blue-periodic acid-Schiff (PAS), PAS-hematoxylin, Gomori methenamine silver, and Gridley fungus stain.
Gross Pathology
A necropsy was not performed, and only the eyes were available to us for examination. A small amount of exudate was present in the anterior chambers, and the vitreal cavities of both eyes were filled with greyish-white material. The right eye had posterior synechiae associated with hemorrhage about the points of contact as well as within the posterior chamber and about the ciliary processes ( fig. 1 ). Small red streaks were present in the vitreal mass. In both eyes the vitreal masses were somewhat contracted and pulled away from the retina.
Histopathology
The left eye had a small amount of exudate in the anterior chamber, complete detachment of the retina and a vitreal cavity filled with exudate that was basophilic subretinally and more eosinophilic when between the two inner surfaces of the retina ( fig. 2) . The cornea appeared normal. Exudate was present along the anterior surface of the iris, which was focally edematous and contained few inflammatory cells. The posterior pigmented epithelium of the iris was atrophic and vacuolated. In the pupillary space, a thin layer of cellular exudate covered the lenticular capsule. The ciliary processes were acutely inflammed, swollen with fluid and proteinaceous material, and mildly infiltrated with a few inflammatory cells. Some cystic processes were filled with coagulated fibrinous and albuminous exudate.
The retina was totally detached and severely degenerate and disorganized throughout most of its length. The subretinal space was mostly filled with proteinaceous and cellular exudate containing myriads of organisms. The organisms in rather haphazard distribution or as focal collections were of various dimensions and stages of development with single and multiple spore forms. Among the viable cells lay enormous numbers of spent 'shells' that were wrinkled, crumpled, collapsed and without internal structures. The cell walls stained well with PAS, methenamine silver and Gridley fungus stains. The organisms were unlike any known fungus and resembled Protothecu sp. [5, 6, 81 . The vitreal cavity between the two inner surfaces of the detached retina was filled with a proteinaceous exudate containing some fibrin, a few inflammatory cells and blood. On the choroidal side of the retina, a layer of exudate teemed with protothecal organisms in various stages of development. Focally, and especially near the optic papilla, much exudate was adherent to the choroid and contained numerous protothecal organisms. The recognizable choroid was generally infiltrated with mononuclear cells. On the dorsal side of the eye where there was little or no exudate; the pigment epithelium was undergoing hypertrophic, hyperplastic, and cystic degenerative changes.
The right eye ( fig. 3 ) had posterior synechiae, weal hemorrhage, retinal detachment and filling of the vitreal cavity with exudate. The cornea had a few small foci of vascularization, and mild subepithelial keratitis. The iris was distorted, atrophic throughout most of its length and firmly adhered in a broad base to the anterior lenticular capsule. Much blood was associated with the iris at its attachment to the lens, within the iridal stroma and posterior chamber and about and within the ciliary processes. Exudate extended over the lenticular capsule within the pupillary space. Ciliary processes were distorted : some were atrophic, others were swollen by edema, and others were incorporated into a cyclitic membrane to which was attached a disorganized, degenerated and necrotic retina. The organization of the retinal layers was generally obscured, and some retinal vessels were cuffed by inflammatory cells, mainly lymphocytes. The choroidal aspect of the retina was covered by a layer of exudate of varying thickness teeming with protothecal cells. This layer merged with a proteinaceous cellular exudate within the vitreal space that was also replete with many organisms. The circumference of the choroid was overlayed by various amounts of exudate composed mostly of protothecal cells (fig. 4) . The optic papilla was disorganized, protruded into the vitreal space, and the optic nerve was penetrated by the inflammatory processes and by organisms. Large pockets of exudate and organisms occurred in the connective tissue about the optic nerve. 
Discussion
In both eyes the reaction was that of severe chronic endophthalmitis with associated retinal detachment and degeneration. There were few inflammatory cells but much debris teeming with protothecal organisms and their 'spent' theca. The absence of much inflammatory exudate has been noted previously [6, 81 , and, in this dog, can not be explained on the basis of an acute infection since the dog had been blind for months. The distribution and localization of the organisms within the choroid and subretinal space suggest that the route of infection was hematogenous. Bilaterality also supports this conclusion as does the absence of any history to indicate that infection entered via a penetrating wound. Although all evidence suggests that the protothecal organisms reached the ocular tissues via the circulatory system, the site of origin of infection in this dog is unknown since other tissues were not examined. There was little in the history to suggest a focus of extraocular infection, with the possible exception of the intestinal tract. An episode of diarrhea with fever occurred when the dog was 4 months old. Fecal examination at that time was negative for intestinal parasites. Also, during the time in hospital, diarrhea developed and persisted for 7 days up to the time of death. Fecal examinations for intestinal parasites were negative, but other tests were not done. The intestinal tract may have served as the portal of entry in this dog as well as in the canine case of POVEY et al. [6] in which lesions occurred in the wall of the rectum. In the case of VAN KRUININGEN et al. [S] there was a history of bloody diarrhea, but protothecal colitis could not be confirmed since the large intestine was not examined. Infection of lymph nodes, especially mesenteric and colic nodes, in cattle suggested that the portal of entry may have been the intestinal tract and organisms reached the nodes by way of the intestinal lymphatics [5] . The mechanism of spread from lymph nodes to other sites is unknown but could include dissemination via the thoracic duct to the general circulation.
The protothecal organisms varied greatly in size and shape since they were in several stages of the life cycle [l] . Large forms probably 'assimilative cells' [l] measured as much as 13x20 pm, which would be consistent with dimensions given for P. segbwena [2, 51. Since there were no unfixed tissues, cultural studies could not be made for specific identification. Criteria useful in differentiation of Prototheca from other organisms in tissue sections were given by MIGAKI et af. [5] .
